Terms are often used in medical literature without a true awareness of their original meaning and previous usage. Although the recent advances in human cytogenetics have focused attention on the phenomenon of mosaicism, in fact the term 'mosaic' was used in biology and human genetics long before human cytogenetics was a recognized discipline.
The term 'mosaic' was borrowed, originally as a purely descriptive term, from the realm of fine arts. The term in its original context leaves no room for confusion or ambiguity. It is defined as 'the process of producing pictures or patterns by cementing together small pieces of stone or glass, etc. of various colours; pictures or patterns thus produced; the constructive or decorative materials of these' (Oxford Shorter Dictionary). This clarity of its meaning seems to make it a particularly appropriate descriptive term for certain naturally occurring patterned organisms (pathological or Cramer, I954 and Neilson-Jones, 1937 , for reviews). More recently general discussions of their occurrence in the animal kingdom (Hannah-Alava, I960) and in mice (Russell, I964) have been published. Recent discussions of the subject (Lancet, I965; Bain and Scott, I965; Engel, I965) have tended to ignore the diversity of origin of mosaics, and the purpose of the present communication is to propose a general classification of mosaicism in man.
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Biological Mosaicism
According to Wilson (I928) , Roux was the first to use the term 'mosaic' in a biological context. In his work Uber Mosaikarbeit und neuere Entwicklungshypothesen (I892-I893) he states, 'The development of the frog gastrula and of the embryo formed from it is from the second cleavage division onward a mosaic work, consisting of at least four vertically independent developing pieces' (from Wilson, I928) . The Lyon (I96I) proposed that early in embryonic development of the female mammal, one X chromosome in each cell becomes genetically inactive and that maternally and paternally derived X chromosomes are inactivated randomly. Each female thus becomes a mosaic for the expression of genes on the X chromosome and two distinct cell populations will exist in heterozygotes for X-linked genes. Lyon later presented observations on human X-linked conditions which appear to support her theory (I962, i963). Several lines of evidence have tended to substantiate mosaicism for X chromosome activity in human females (Beutler, Yeh, and Fairbanks, I962; Davidson, Nitowsky, and Childs, i963) , and the Lyon hypothesis that the normal human female is a mosaic of X chromosome activity can be considered as a general principle.
human females it might be considered out of place in this classification. We include it because of its significance in the expression of X-linked mutants in the female and the understanding of certain fundamental aspects of embryogenesis in mammals as well as its relation to certain abnormal conditions which will be discussed.
(b) VARIEGATED-TYPE POSITION EFFECT. Muller (1930) in classifying X-ray induced changes in Drosophila melanogaster found an unexpected class which he called 'ever-sporting displacement'. This class was characterized by chromosomal rearrangements which resulted in a mottled phenotype. This mottled phenotype resulted only when a gene that was normally located in a euchromatic section of a chromosome became involved in a translocation and was placed next to heterochromatin. Variegation was attributed to and dependent on the abnormal proximity of the affected loci to a region of heterochromatin. That no permanent change in the affected loci occurred was shown by a return to normal activity when the locus was returned to its normal position (Kaufmann, I942) . The extent of variegation could be influenced by environmental agents such as temperature and the presence of a different heterochromatin (Gowen and Gay, 1934 (Cramer, 1954;  Neilson-Jones, I937). The existence of self-replicating structures in the cytoplasm (Catcheside, I958) and the suggestion that extranuclear structures may be an important influence on subsequent structure (Markert, I964; Stern, 1957) Chimerism may be the result of an event occurring at any point during the life of the individual (post-zygotic) or it may be the result of an event before or at the time of fertilization and the formation of the zygote (peri-zygotic). Postzygotic chimerism may involve a single zygote and result from an event in a single genome, which gives rise to one or two new genotypes which are mutational alterations of the original genotype. It may also involve cells derived from different zygotes by some accidental or artificial transfer of tissue from one individual to another. Currently, a great deal of attention is being given to the possibility of one or more genomes being involved through participation of more than two germ cells at the time of fertilization (peri-zygotic) and the different mechanisms which may be involved (Lancet, I965).
Post-zygotic Chimerism. (a) INVOLVING CELLS FROM A SINGLE ZYGOTE.
Although all mosaics included in this category are in general the result of a mutational event, four known mechanisms will be discussed. In all four, the extent and nature of the mosaicism depend on the time of the event and the type of cells deriving from it. The detection of this form of mosaicism may depend on whether or not germ tissue is involved.
(i) Somatic crossing-over. Of the four suggested mechanisms, only somatic crossing-over has not been demonstrated in man, though its existence as a cause of mosaicism has been recognized since Stern's classic genetic demonstration in Drosophila (1936) . Basically, it is an exchange between homologous chromosomes at mitosis (rather than meiosis). If it involves a heterozygous locus, it will result in two new genotypes, each homozygous for one allele. Although early opinion attributed exchange between mitotic chromosomes to the intimate mitotic pairing observed in Diptera, genetic evidence of mitotic recombination has been demonstrated in other organisms (Pontecorvo and Kafer, I958 (Huskins, I948) indicates another possible mechanism for somatic segregation. Cells produced by such a division would be hemizygous or homozygous for all genes.
(iv) Polyploidy. A number of recent reports have stressed observations of endoreduplicated chromosomes in cultured cells from patients with normal chromosome complements (Aspillaga, Neu, and Gardner, I964; Bishun and Morton, I965). Polyploidy, or duplication of complete haploid sets of chromosomes, is a rather common deviation from diploidy (Wilson, I928) . It is usually observed in old, highly specialized or degenerate cells. For a long time it was presumed that these cells probably arose by a replication of the chromosomes without cell division (endoreduplication). Although this process automatically immediately creates a chromosomal mosaicism, it appears to have little effect on variant gene expression. More recently, fusion of somatic cells has been suggested and it may not be a rare event (Ephrussi and Sorieul, I962) . Such somatic cell mating has been suggested as the possible origin of a 'hybrid' blood cell type in a bovine twin chimera (Stone, Friedman, and Fregin, I964) . Generalized mosaicism for cells of different ploidy will also be discussed below. (i) Chorionic vascular anastomosis. Chorionic vascular anastomoses are common in bovine twins, and were recognized as early as I9I6 by Lillie (Benirschke, I96I) .
Vascular anastomoses are apparently rare in human dizygotic twins, but blood group studies indicate that they can occur. Dunsford, Bowley, Hutchison, Thompson, Sanger, and Race (I953) documented the first case of red blood cell mosaicism in twins. Since then several cases have been described (Race and Sanger, I962) . The most recent case, to our knowledge, is that described bv Chown, Lewis, and Bowman (I963). Although vascular anastomosis in cattle results in a freemartin condition, the fertility of human blood group chimeras does not appear to be diminished.
( Peri-zygotic Chimerism. Goldschmidt and Katsuki (I927) determined that in Bombyx mori, the silkworm, gynandromorphism was an inherited condition resulting from the action of a single gene which produced somatic mosaics through the retention of one polar body nucleus. That is, the eggs had two nuclei and fertilization of both nuclei by different sperm followed by fusion of the two into a single developing mass produced mosaics for sexual or somatic characteristics or both, depending upon the nature of the sperm participating in the fertilization. In 1957 Beatty suggested chromosome mosaicism as an alternative to mutation to explain mammalian colour and sex mosaicism. Three possible peri-zygotic mechanisms were suggested: (x) fertilization of a double secondary oocyte; (2) fertilization of a double matured oocyte; and (3) polynuclear ovarian eggs. The first mechanism is identical with the 'immediate cleavage', as observed by Braden (I957) in the mouse. This process involves the production of two almost equally sized cells from the first meiotic division, both of which may participate in embryo formation. One, neither, or both may extrude a second polar body, and one, neither, or both may be fertilized. This process can result in various forms of chimerism, In/2n, 2n/2n, 2n/3n, depending upon the nature of the fertilization process. The diploid-triploid mosaics described by Book and Santesson (i960, I96I) and Ferrier, Ferrier, Stalder, Biihler, Bamatter, and Klein (I964) are probably examples of this type of mosaicism.
In the recent medical literature, several cases of true hermaphrodism in humans have been reported in which the condition is attributed to XX/XY chromosome mosaicism (see Bain and Scott, i965 , for review). The possibility that such mosaicism has arisen through a series of mitotic events during early cleavage has been ruled out in most cases by red blood cell antigen mosaicism which indicates that more than two germ cells must have participated in the fertilization process. Since such individuals are mosaics of normal yet cytologically and genetically distinct cells, it seems likely that more than two germ cells have participated in fertilization and in such a manner that the cytological equivalent of two complete zygotes is involved (termed geminism by B. Chown, i965, personal communication) . Several mechanisms have been described to account for these mosaic hermaphrodites. Several other mechanisms for hermaphrodite production through mosaicism in other organisms have been described in cytogenetic papers. Suggested mechanisms include dispermic fertilization of the ovum plus a second meiotic product and fusion of two simultaneous and independently fertilized ova. The latter has been artificially achieved in mice (Mintz, I964) .
Summary
The term 'mosaicism' is now used extensively in human cytogenetics. In fact, the term has had long usage and specific meanings in human genetics. A proposed classification is presented.
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